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^^ai*ij^*m^LT»^Foji«ii^^^^izF^^t>'^E^^^tL^tL^aii- 
& 3 i^eI ii 

m L T Itia g * «tc1- &»4 III & teHT^T * »t * 

1 ia*c?>5E W^-T £ it * WJfrKMtfcffl < B tt W*>«5frfr8s *5 v» T . 

ttrlB^n f mm /? &t ft a iMii fciWfBsr&K m t l r t&ta -t z> *3 £i£5e 

$ fix v> & i £ £ #m 1" S 5etMT £ & IWtfcffl < § Wtr«« 

So 

[»*:g3] 

Hft& 2oO^^C,^tL^tL^$tL^,i^W^S.W f *l ; i- : £r. #lfca&llfcis:»tfc$&i 
ttfiB#«^^^ h;vy* <a$ttfnF£;fc&, S[»^nF(0«^:ffiMjEBU-rft3fe$ttsH#[/? 

H 3 „ 

ISt^ft^-i: £#m -T <5> jfeHtafcWT £ £ W^E W*fttB < 1 6<j^O« 
[»*«4] 

ffffi^ffi^^i^ mfai§:^nF«fBH1it/?*®x.^BfK^ : SrmiB^EF^i: L. fff 
IBttft F **tfrfB Wtt iff ft * B#Wflltt*miBai*E W t L T«tffli- * £ t =Sr#m "t 

5 1 

W*ffl 1~4 Wffifr 1 3l^|B*«>3fe#*t#Ttc^»t*#)*'EIBIttffl < a 

- H xmm-f j&HMftlH 5 " C # »t * F^tfeffi < § s^^^om 

[tmm 6 ] 
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[0 0 0 1 ] 

r & ^#$t^T k& if * &-p\k m&m \z&3 < i m^p<DiM.7tt& k m-r & « 

[0 0 0 2] 

at** c «? e>aft#*i^* lt, rw©*^^^ > > > ^5fc*taE-r«r«! 

I CAtt**fti$ivCV>*o 

[0 0 0 3] 

UMtBfcfcfU ] -fe-f ^ 7 7**- (J.Bell and T. J.Sejn 

0Wski),"7Vr/7^->3V vdrS/V-f -tfW -> a > T7°n-^ ? 
- ^5^>K 3 > 7>K 794 >K 7*W 3>sK;V — a > (A 

n informationon and blind deconvolutio 
n" , — ;x — 9 ;V — ■f > f->3> / (Neura 1 Computat i on 

) , #S , xAT^f-f- (MIT Press) , 1 9 9 5^6^, 7 

6-§-> p. 1129-1159 

[##IWdlfc2l 7"^V (S. Ama r i) . " tfa?* ^5f^x>F 7- 
^ ^ X7^f yx> f 'J- 4^ 7 — — > 7 (Natural gradien 
t works efficiently in learning).— J- — 9 ;V 

=r>tf^L — •r4v'3> (Neural Computat ion) . 
7^ff -f- '/VT, (MIT Press) , 1 9 9 8#2|, 10t, 2 p. 
2 5 4-276 

UNtfr^CiDU] ^n?5, m 7 77*- (T. W. Lee,M. Giro 

lami and T. J. S e j nows k i) > 7* 4" ^ >"7* > h 

T^rf'jXA 7*T $77 Y tWv7> 7VK *-'*-1fVl'Ty 
y — i/X (Independent component analysis u 
sing an extented informax algorithm fo 
r mixed subgaussian and supergaussian 
sources).— * — 9 A* =r>t°j- — f'fVaV (Neural Compu 
tation), *S , xAT'fr^ 7V* (MIT Press). 1999 
*P2J|, lit, 2-5^% p. 417-441 
[#rM4] (A. Hyvarinen) , " 77^f 7 > K H 

h h-*°4 > h 7;^'J^A 7*7 'f>f^^>f>> 

— ^> b 77 V (Fast and robust fixed — poin 
t algorithms for independent component 
analysis), *s h y ^>7>7-^X (IEEE 

Trans. Neural Networks) ^1, 744—4 — 4— (I 
EEE) . 1 9 9 9^61, 10i, 3^r. p. 626-634 
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fc'*V ^ (A. Hyvarinen, and E. O j a 

) , " A y?4 s<V7*> Y aytf-^yy Tt'Jy^iT^^JXA 7 > K 
T'/'J^^f^a^^ (Independent component analys 
islalgorithms and appl ications) , 
y^v \ (Neural Networks) > ^OVif^y -fVK ( 

Pergamon Press) ^ 2 0 0 0^6^, 13^ 4-5 p. 411 
- 4 3 0 

[0 0 0 4] 

fete x vftj&Ltzfrmm-^^&^x^PKmtm^&.mzfrML, frnm^frb&PK 

[0 0 0 5] 

Hit, 

£i&fcH¥y gifeii k lt«^p f <DM&ftw** 6 rax m * * tirtmm-r 

[0 0 0 6] 

t7& ? -e#, »«i4So li Mff) Kit J: f i S i i: I ^ 

$?£j£53*#*r (ICA) fteitSiU^Uo 

iit, I CAfe*3efflLT#(btt^®^l5^#J^^^ Mwcfi, 

[0 0 0 7] 
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Lfc*"<* h 143fc*a**<, m&fcttJBLtzA'*? ****** 

#$g5fe*^* h/l'Y* K*3V*T, *©««##©***#** fc> 

[0 0 0 8] 

^ojs&M;#ii. i$wi$«flr*-&*:^ ^pzmmsft**^* mvosi 

£S*L*Htt/j *atfOfcat££ fc J: !K BfrfflBjfc^EW i 5 

[0 0 0 9] 

LT2^k^tt^ (hi /si:*^rt^KRfct«*, 

[0 0 10] 

ItflR g » fc: i& 3 * 2 ©Sfc9§ fc« * ^fitT * Vr Z> =£P E IW*ft ffl K^o' < g Of 

^n-e-tLW^js^-^^-^j^^^ h v^y* , Y^ffltB-ra^ 

[0 0 1 1] 
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* * 1 1 a*-e s * o 

[0 0 12] 

n2<o5kw Km z amstWT k *j * * * e m*fctti t- ^ < a m^p<^wt^m kh^x 
urem f «*msit /? t * a *w*j**i»b*i*eir! t vxtkm-tz r. t «t l 

ittHioT, ^ffifija^mt U2M**Lfc (Hte£fc&-tfv>T*)*Emi:-*-*dN 

mm £ n «■» * f»« k K^tiio 

[0 0 13] 

mm&o<M •r^^-t.^/ff 4 (k u r t o s i s) tttitSifct-el* 

[0 0 14] 

(2) «JSBi> ha \£-YU)*=?tbWLfe^tim®.a JSJLLT?***^'** MVY «fltrffi« 
[0 0 15] 

nbr-H5&*iOBHfi«£JL±-e**«se^^^ >^Y* &$t^:«g-f &3t^*^* >^y 
[^w^j*] 

[0 0 16] 

&O f £*Lfcf£JR"r* 2, 5, 6fBm05et*t^T^^ttS^EM^ffi^^ 
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[0 0 17] 

»*3S2|B*056'»*t : &THi5»t* : &^EIWlftlti^3£^< B»#J*0*x*i*fc* 
[0 0 18] 

©is*. m^mtrxo^pmrnt ut> oA^t©tm> *3*x:tK 
K^ffl v> tz xftmt <o^»imn k ft & o 

[0 0 19] 

t^Rrtit'ftSo 

[0 0 2 0] 

5 KttOjfe^Stl-T *5 It & P^tfcffi ^ < g «j#3* ^StcJS *$ T (4 

tm&Kfrm-r sit a^ti k ft * „ 

[0 0 2 1] 

nuomto-c f&^pvm*- > v > & c *^rt6^ ft &o 

[0 0 2 2] 

01t4*^O^l RVM2<DnM<DMmfc&Zfe1£m^TK&tfZ^Pmm&mK&<5 

m> @3«^^b^Y* *<bfl*JS£tf.fc«5G*'** Yn>m*mfflMR1$LfrhVtm®. 

h*Y* ©«0B*jjt*KWBU H5i4*| ; &* t »«fUT^a«^^^ 
Y* ^f^^^^-n^^EI- Ea6l4^#^»***Lfe«3fe^^^ h^Y* Oig*!^**^ 
fflHBU H7tt& ; &tf*»SLTV*;S>«j£*'** h*Y* <Z>«flB3-;fc*3Fl-»9!ISU HI 8 i4 
^^Jfe*'** h^y' ©«ft5Bl*^-rSiWBI, H9t4#«Jfe^^^h^Y 
* ^LT^5fe$tL^^EW^tiJM^c0^7 7, Hi 0J4«S*^ h;VY* 
^ E M fc-T £ £ a ffi t X $LJ& L g m^P <7)Utu *s<? h /H* * S flii^ 
«pW«*^7-'J J-*SEtftL-C»e>*L3tBM#M^KWBI, Hi 1 U4*S&WO^ift0l 
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[0 0 2 3] _ 

Mmmtc^< B»^<0«7C^ffi*awlLfcBKi*^«7cMl 0(4, 2o<£> 
till, 12 (-^BtttfMW-Cfc^jW**"?***** «p3fe**L"rv»4vO ^£ 

M4h, #-7^ 13> 1 4l?^f ZfrX&htLtzU&m^**MM%Wi-tZ>%>lK. 
lf»2 0Ji«»l 5, 1 6t, 5, 1 6^fbX*^tL^,m^f-t^«b@W^ 

t^^xtil 0(4. ffl#Sftfc«x«***f«1-*«x«#*i«8l 8 k, ifte£*L 
[0 0 2 4] 

^lW^Ov-f* 13,1 4iLTli, ®I;U4\ prSWit (10~20000Hz) 

, ilOv^^l 3(4, III 1 KStLT, £2©v4* 1 4 «fc «5 LTI£g£ ft, 

|20v^ * 1 4 (4, tigl 2 (w*tLT, «t 1 fl)"^ * 1 3 «fc *) 4 LT@Efi£ *LT v> 

m i xtf* 2 ojbmki i5. i6k Ltii, Brmw^o^^s^* < mwarti* 

[0 0 2 5] 

m7C^e*#l 7(4, &*i*I3il 5, 1 6*&A#£*t*«^*^*^*>Mb1-&fc*> 
<&A/DSE!fc82 0. 2 1*fLTV>4 0 

-'J J^ElfeU »Aja^«fftO— -WT?*4F a s t I C AftKi *) 2o^ffUi 
, U 2 tw^-t *#HMg-5H1sjfc»fHBll& ^ till RXF&m 12*?.*1 Xtf* 2 

>r * 1 3 , 1 4 t t-e<o&ixMm&!ftm-&'3^"c, frnmwi i * 1 3 -e 

5tlB hJVvn fc*20v^^ 1 4T?$«$*Lfca«[©^'<^ b;Vvi2 

*£j£U *»«-f"U2 ^?>f l^Ol 3 -e^m^tl*:^^*^ h;Vv2i t^2 

[0 0 2 6] 

MK, a5c«tt*#l 7(4. h^§2 2f«?*Hx^^ MVvn, 

vi2> V21, V22fc*frLt\ ^l^.TO2<^v^ * 1 3, 14 ttll lRV^Ml 2 b 

tttttiLffi^f sa^*^* h ;vjftmm^2 3 k. mfe*** h^mmmm2 3frbmti 
ti%> mm. p mkmnfcsm cut, ten f ojaasMK*** & wkhj Lm-x-rz^ 

j*KIHMfcttiElBr2 4ttltv»4, Sfc, 1 7(4,_;g-3f^*^ bJUY* * 

ffi;£j-*-S«7C*'^ MW4tBI!B&2 5 *tUV^o 

^U, IC, ^TC^S^^l 7(4, 1$.%^^? >^/»ttiEI»2 5*»e»liJ*$*tfc*7C^. 
[0 0 2 7] 

£j£#2 2, 3t56*^? b;V»ffi[IIii&2 3. t^KMIfcttliaB^ 4, b *4ftffi 
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ea-^KA/D*JI*2 0, 2 1 fcUfctfttS t fc C J: «9 , «7C««*# 1 7^-SLT 

* 4 < °r ffi X. tz * tf - * T? § « o 

10 0 2 8] 

jf^si ( t ) Xlffi-S- s 2 ( t ) (-^B WWOTT* «3 > «**«*MHt*^* 
-5) JlfcSMfctStffc* 1X0**2 *>v>f* 1 3, 141?W^*US^ 
fxi (t) , x 2 (t) £3fcj£U #S-6"fB*xi (t) > xa (t) 

Fasti CAftKJ: *) B M^^RO^Wfc 

[0 0 2 9] 

(HI 1 T*^) 

til l*f>M$Wif si (t) fc. Ml 2frhfk&-&fi&W&fe-%s2 (t) 
fi> — t ^ t^tKl t f x ^ i t ^ i & o fU, if si (t) 2 (t 

) »44ttlCRtLftil»0 t *2^^13, 1 4 LT# & 

m-^xi (t) s x 2 ( t) t±. 5*: (1) OX o fc*|B-CS*o 

£.LT% s(t) = [S! (t),S2 (t) ] T > X (t) = [XI (t),X2 (t 

) ] T , * !4**&*lB-*!\ G ( t ) li^&W. 11.12 4 * 1 3 > 14iTO 

[0 0 3 0] 

[fti] 

x(t)=G(t)*s(t) (1) 

[0 0 3 1 ] 

i^zi (t) > x 2 (t) itsi (t) t«f 82 (t) *,mmmmx*frm 
-t&zkizwmtte&o z<r>tz#>, iMf xi (t) > x 2 (t) £3; (2) oxoiz 

£4*K |||«F«^Oi:*OW«fcRI«H-ft^.*o 
[0 0 3 2] 

ffiSE#2 004-3088216 
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[ft2] 

Xj (co ,k) = 2e" /rT<wt x j (t)w(t-kT ) (2) 

t 

(j = l,2;k=0, 1, ••-,K-1) 

[0 0 3 3] 

co (=0, 2tt/M, • • • , 2 tt (M-l) /IB.) Htm*frftJSafcft. Mi±7V 
-Art^-^yy^^ W (t) liftHft, rtt7l/-AJi»^ K«7V-ATOfo 
rotll^f^^^b^x (a,, k) fc % ifsi (t) &lF#^s 2 (t) 
^MWi, JSafcft«*fc-eS; (3) O <fc -5 KPHo'tf <b tt& 0 Cite, s («,, k) (is 
(t) ^.WLttf7-'JxfiLfc^^ G («) l±G (t) Sr*tkL-C7-y 
^3E3ft L T# <b tt £ «3* jgftfi^J 4 o 
[0 0 3 4] 

h;i/s! (a,, k) &TO-5§-*^ S2 (a,, k) »i#3fc$dfcT- 
tiOTJ, Fast ICAft^fflV^, S^i^^^f^x (a,, k) frb, Sv>ti$h 
3£i:fcafl-*«-i§-*'** b/UJi U, k) „ U 2 U, k) Ztib<DX^ 
9 \>frifife^A«9 Yfrsi (co, k) I^f^^^b^sa (co, k) t'ffi^l"^ £ 

-r&*>*>. fi#«#X^^h^x («, k) fc^K-|g#^^^ h/UJi (a,, k) > U 2 
(a», k) & (4) i -5 fc^Stfi^JH («) d «h K «fc 

*K i&'&fflM*-*^* hfl'x (», k) ri>*b> SV>fc»:£fc&a5Mite-f'*"'** MUJi ( 
ft,, k) , U 2 U, k) ^SgtSufc^TlSo iit, u (co, k) = [Ul (co 
, k) , U 2 (a), k) ] T T~&£o 
[0 0 3 5] 
[ft3] 

x ( co , k) =G ( co ) s (co , k) (3) 

[0 0 3 6] 
[ft 4] 

u(co , k)=H(co )x(co , k) (4) 

[0 0 3 7] 

JSifcftflI*-ett, fli^wJBafeftw'C, 5£ (5) coi 3 fc«tetf>iRl*3*jfcfl1£»o 

tOt^SMi^^St^J^ D (a,) = diag [di (a,) , d 2 («) ] l*Wf% 

[0 0 3 8] 
115] 

H(co )Q(co )G(co )=PD(co ) (5) 

[0 0 3 9] 

^fc, JSifcftffi#-e, 4Hi-^*'** r l^si U, k) (i = i, 2) ^-o^SPfc^ 

^b-T«6o 1"£fr*>> H«Lft«iw*V>T. (ft,) (n=l, 2) (6) 

, (7) C^tFas t ICAftWTJV^'JXACfotlfno 

f (•) {i^MMft-e. f (•) «f (•) Kfi^v- 
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[0 0 4 0] 

[me] 



c 



CSJ 



c 
3 



S3 
3 



eg 



-ill 



e 



eg 



3 
II 



C5 



<4h 
i i 

I 



[0 0 4 1] 
Mfe7] 



hn(a>)=h:(a>)/ II hUa> ) || 



(7) 



[0 0 4 2] 

iOT^^XAIi, gjC (8) ^^-rJRm^#CC7!)*«iri CC*»0. 9 99 

9JBLt) i£«9iI£*L&o ZbK, h 2 U) Cwtli, 5* (9) <D£*> 

fc, hi («) fcflEfcffcS-fr-CStf (7) *C J: OSMfrfM- &<> 
[0 0 4 3] 
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(8) 



(9) 



U*8] 

CC=hJ(a> )hn(o> )~1 

[0 0 4 4] 

h2 ( co ) =h2( co ) "hi( co )hi(co )h2(co ) 

[0 0 4 5] 

ilOFa s t I CA^7;i/^VXAHMS:a»i^tliL, ft & *U6 ^ttfiffi 
h n («.) (n=l, 2) £5£ (4) <DH (co) KttLX, 5* (1 0) tLXttXimtf 
. MVu (ft;, k) = [Ui (co, k) , U 2 (», k) ] 

[0 0 4 6] 

mi o] 



H(co) = [hI(co),h2(co)] T 



(10) 



U, k) . U 2 (co, k) 7& s mtl$tt^>2 



[0 0 4 7] 

m2 tw^i-i o ic, frmm^*^? >^ui 

iOii, SHM*^:? WWi (w, k) = [vn (co, k) , vi2 (ft), k) ] . v 
2 (ft), k) = [v2i (ft), k) , V22 (co, k) ] T t±. &mm*kX*9 >^Un (ft) 
, k) S (11) , (12) ^"Kn (=1, 2) t^C^ot 

[0 0 4 8] 
[tl 1] 

vn( co , k) 
V12( co , k) 



(H(co )Q(co )) 



'Ui(a) , k) 
0 



(11) 



[0 0 4 9] 

mi 2] 

V2l( co , k) 
_V22( CO , k) 



= (H(oo )Q(co )) 



-1 



0 

_U 2 (co , k) _ 



(12) 



[0 0 5 0] 

Un (CO, k) (±, A (13) tLtttl*?Wo -?-LT> iOfl-iffUn (ft), k) 

^St^a^iH*^ >;Wi. -g^-*^ si (w, k) RIE^rX^? Y^S2 (co, 
k) fcfejSHSkfc^fllfcL-C. S (14) , S (15) K£j£$*i£o 
fcfc* gn (a») litll 1 *5>* 1 ©^'f ^ 1 3 g2i (co) (±tll 

l**e>*2*>"*'<f* 1 4 iTOfejiW*, gi2 (a)) lifS!12i»e)»10vOi34 
-COfSitMifc, g22 (ft)) tttfWl 2tf*fc#2 1 4 *-CO^tH»C*7Pi-o 

[0 0 5 1] 
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mi 3] 

Ui(o) , k)' 
U 2 (co , k)_ 

[0 0 5 2] 
[Ifcl 4] 

vn( co , k) 

Vl2 ( CO , k) 

[0 0 5 3] 
Wfcl 5] 

V21 ( CO , k) 
V22( CO , k) 
[0 0 5 4] 

, ^ (16) h£oT, y-KK 2 b*l±, (17) (18) © 

J: 7 K£j££iL£ 0 

Kl "Q$LJ&1TZ>*^9 MWh («, k) f±^ M 1 2 ^P>HM$tL^#-f-^ 
^^h;v S2 (co, k) *il©v/f^l3-ClILfcti^^b^ >> - K 1 
jft-*-**^* h;vvi2 (co, k) tt, W8S1 2**fe5Ht*tLfc#^^^ h;vs2 («, 
k) fc&2 * 1 4 -?ML*:£ £<Z>*^* MVfc^o ££n y-K2t»&*i"* 

x^^h;i/v2i (w, k) til ltf^SMSStLfc-fB**'** HVsi («, k) * 
# 1 ©v^ ^ 1 3 -e«SILfcfc iO^^^ >>K ^ — K 2 t^tS^^^ h ;V V22 (a, 
, k) tt, Ml l3^fe««**tfcflr-»X^^ h;Vsi («, k) «:^2(Ov^^l4-e 
UHBLfct 1©^^^ h^Sr^-fo 
[0 0 5 5] 
[«fcl 6] 

"Ui(a> , k)" 
_U 2 (co ,k). 

[0 0 5 6] 

mi 7] 

vn( co , k) 
_V12( co , k) 

[0 0 5 7] 
[mi 8] 

V2l( CO , k) 
_V2 2 ( CO , k) 

[0058] f 

HI 2 \z.7£-f A -cxDX^? h)V vu k) > vi2 (co, k) •> V2i (co, k) V22 ( 

co, k) (4. lo©Mfc#LT2o<0te«fcfc3Ji£fl6&^LTv»a o LT> — #(7> 
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di( co ) si( co , k) 
d2( co ) s 2 ( co , k) . 



(13) 



gn ( co ) si ( co , k) 
_g21 ( co ) si( co , k) 



(14) 



gl2( CO ) S2( CO , k) 
g2 2 ( CO ) S2( CO , k) 



(15) 



di ( co ) S2( co , k) 
d2( co ) si( co , k) _ 



(16) 



gl2( CO ) S2( CO , k) 
g22( CO ) S2( CO , k) _ 



(17) 



gn( co ) si( co , k) 

g2l( CO ) Sl( CO , k) _ 



(18) 
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„ ^«»* , ab*»^^ttv2i («, k) tv22 («, k) 

-t, ilRO'*2© , r'f^ fc*««fc«)ffi«»=3fe^<*«>fe3tfl*tt^ togs 

H*#J«"t*fc, JBfcaMffcW b;VV!l> V12> V21> V2 2 WK. 

h;HS©i^C^o^-c, ^1M2^^13, 14fc4rtlt^li^i 

Oflt^^-f-tL-FtLifO^^^ V1K V12^ V21, v22^*i^1"^)^ : Sr¥ll^'t''5. C: 

01*.!*° til l\tm2 0>i'4? l 4i:Jt^til^^^ 1 3 fcjft<, til 2 14* 
lOvO 1 3 KlJfc'<T*2©T>i** 1 4 J*iav»fc4E5fei- &o -Otl, til lfrfc* 
7^^13, 1 4^«^<&fc5t4H£*Jfctfc-*-&fc. ^ (H) ftay^fV^/h^ 

nhtiZo tin 2 ^f>#"7^ ^13, 1 A^mmmmz^x^, ^ (20 

[0 0 5 9] 
[itl 9] 

IgllU ) |> |g2l(Q) ) I (19) 
[0 0 6 0] 
[*2 0] 

|gl 2 (0) ) I < I g 22 ( CO ) I (20) 

[0 0 6 1] 

(19), (2 0) (OY-i >0**Bff**IP» ^ (1 4) , (15) , 

<b L< t45£ (1 7) , (18) *m^x, 7.^.^7 h;vvu tx^^ >;vvi2 fcoMDi , 

JSttf*'** V21 fc*^* h;Vv22 fc<^)iD2 j£3MIifca*4v*«rg\ 7- 

Kl-COJIDi (4iE. ^^^-K2T*iD2 (4ft fc C t *****tL*o 

[W^LTX^* h;V vn t^.^^ Ml/ vi2 fc^Di , 23: 
0**^* h;vv2i t^^^ h;Vv22 i:O^D2 *#x.*fc, y-KlT*©3BEDi (4^, * 
fzJ— K2 fOlD2 (4IEh&££ fc**S*»tL4 0 

(O^Di #]E*o;- F2W1D2 a*fttf>fc§. flMWftftt±4v»fc*HfeU -/-Kit? 
[0 0 6 2] _ 

clc:t? n iDi fc*'** h>u vu fc*^* h;vv2i t©#!6Sfi^i ID2 

h;Vv2i fc*^* h;Vv 2 2fcO#i&*Mit<£>^i: LT**L-r*ufc*;fc*£\ HDi > M 
D 2 tt-e-fl^tU S (21)', 5t(22) 04? «£*l& 0 
[0 0 6 3] 
[ifc2 1] 

Di=|vn(co ,k) I - I vi 2 ( co , k) I (21) 

[0 0 6 4] 

im 2] 

D 2 =|v2i(co , k) Hv 22 (co , k) I (22) 

. [0 0 6 5] 

££-e> jS^figia**^^*;:^ — ^otaiGHB-S-o*'** >;vyi («>, k) fc„ v 

„ («, k) *»fli1-*o HiHt, vu U, k) liil^O 1 3 •C«HII3ft.fc*'« 
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KJi, — ^O^iH^X^^ h;V/yi («, k) V21 U, k) =£r^ffli-^o 

JBLLOC — ■%<D : &M<OX' r <9 h;vyi (w, k) t±5£ (2 3) tUftJo R 

^C, ^^CO^M^^^^ b ^ya (<«, k) fc, j£flH3&a*&v»$frfr£l±v22 (a>, k 

) *subu ^t»^t^^iiv 12 (», k) znm-r&o &±<Dz.t&h. 

(D&mvX'*? h;Vy 2 (ai, k) ti^(24) kLt$*S. 
&i3, J&5Wtjft*>^*fcH\ ^ (21) , (2 2) ^r^fflL*lJ^1-^o 
[0 0 6 6] 
[2&2 3] 

.* fvn(co,k) if Di>0,D 2 <0 f , 

yiU ' k)= \v2i(co,k) if Di<0,D 2 >0 

[0 0 6 7] 
4] 

, fvi 2 (a>,k) if Di<0,D 2 >0 ( v 

y2U ' k)= \v 22 (a>,k) if Di>0,D 2 <0 (24) 

[0 0 6 8] 

Fast iCAftli, ii^-^^fe^jy^xttOSSv^CWiB*^*^* fcv^lW*** 
[0 0 6 9] 

[0 0 7 0] 

& b*m«*k 7 - »; xOTLt# <b tL/c s (m# 

[0 0 7 1] 

>>-C, H4. HBI^t^i^^^^^Y' ©MM^****^*^***:* HI 6, 

miE# 2004-3088216 
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[0 0 7 2] 

fc^fclMla *Rgir*< fc, «-«l«5fe*i»tt, (1) i^FD^-H«a*ft 
&£#i5e*^ h;vY* M^X^MVy* iUfl-lU (2) i>hntf-H**H 

hntf-HtiS*; (2 5) -eftm-rso 
[0 0 7 3] 
[£fc2 5] 
N 

H(<o)=-Spo>(ln)logp«(li») (25) 

n=l 

[0 0 7 4] 

HI. iZXZMmci* (In ) (n=l, 2, • • •, N) (2 6) O^Cft 

[0 0 7 5] 
[«:2 6] 

N 

Po>(ln)=qco(ln)/2 qo(ln) (26) 

n=l 

[0 0 7 6] 

(H 3 Xijsi) 

t)f«)ii»sk«*ii, ^H^^^k-t^^i6> &p**mttvzx'<* Y)v<Dmfc2>m®. 

„ l$ W £ WE n t -Sci" & :& »t * WE IB fcJfctfi ■** <» 

tot, HSflJffiB^iHttiSifflv*^ ^m*iJSe*m^ Lt, EI 9 iz^-f «t o ft 2 * 
J?-I©t^KlffltaJB5ScF' (k) £i£5£1-&£ £7& s -e£&o F* (k) 14. 

Hi/KF^WtF* (k) = K Pffi^^FcoH^-eF* (k) = 0 t ft & 2 fttffcW 

[0 0 7 7] 

(* 4 xe) 

tot, B»WfcttJS&"*&#«Jfe*'** >^Y* K#LTWEWfcffilW**»*t3 i 

■2) 

* MVi£ IZ U, k) I k = 0 , 1 , • • • , K— 1 1 7 

/;otS (2 7) ©*3KIWDfcJMU;r, iwW#»«>*5g«"»Z (t) «£>*L&o 
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[0 0 7 8] 
2 7] 



\ 1 1 t» tt> /"To (t-k T )„ / ,\ 

z(t)= 2TfuyH e z(a>>k) 

W(t) = Sk© (t-k t ) (27) 

10 0 7 9] 

si (t) s.y f «-^s 2 (t) (-***a«J^3*r«-§-C*«9. -fib*^*^^**) * 
^^^{4«^^it^^l^O f ^2^>v-f * 13,1 4-C-t*t-F*L5£fl|L-C»^'f3-?-xi 
(t) , x 2 (t) fcJBJfcU #fl^#-txi (t) . X2 (t) *W««J**feffl«* 

«K7-'Jx*lftU, 8fcim*fftO-Wt?*4Fa s t I CASeiDBflSlt^ 

a«^e^^^KWRl^*KW*^tt^tLtftW'ta»3XS«:^rU"CV>4o 

Lt#f) fLtzmm b 5*o«-s-* e> ^ffi ffl * ^ a l 
■cB»*^*ax't-4#4ifi*^r-r*o 

[0 0 8 0] 

* ttxt a t ^ a** * * 1HR ^ * * x ^ * o 
[0 0 8 1] 

T r (k-1) <t^rk<?)|«iUV>Sofct, k= [t/r] «H#^JS 
£LTV»a£fc I^W««-CO*^EW«tffiH»F* (t) 

-*-fcfc*>. F* (t) 14. F* ( [t/r] ) =1©«*T?F' (t) =1, F ( [t 
/r] ) =0<^|g^t?F* (t) =0h^^2tjWtLt*l5ofot, F' ([ 
t / r ] ) =i fcfc* t<a«l**&*J*Kra**fctBU F* ( [t/r] ) =0£&&t 
oW^'b^E^^-etL-TtL^m^-^ (§311) o [t/r] J4, t / r £LL 

<S>ft/h<D^ifc£3ii~ c e i 1 i n gia-^"e&&o 

*n«jfre©#5*Kiwftww»F* (t) ^m^*^* > *y *mmsm& 

& l$HI«J*fc 7 - U & tt^ B W^JSOBSIM-S- * - ^ K J: *) > Ml 

M n o T*JS* K H <0 * ©*J lr * , SMI * *#5iJ:A J t§ (^4IS 

miE# 2004-3088216 
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[Hifcfll] 

[0 0 8 2] 

(«^fll) 

H 1 1 K^-f 4 ^C,ftl0m,«10m, 1 OmC^-fir^-ArtCtl 

1. 2fc^f^K 2 £I5SU W * 1 , 2 •cmiiJ^ttSil^-^^LTF a s t I 

^--7^^ 1, 2 ^£>{£?S|i2 0. 5 m, ^til, 2^^fi|^lt±0. 5 m. £|c^<b 
#-7-f^l. 2 f T^iU £ 14 1 m, #?>^Ih 2JtO*$ttlm, V/f^lkf 
VI iX-ommitO. 5m, T>f 9 2 tf!2 i-COffiMltiO. 5mf*S. StFas 
t I CAv£Kf4. zf?>y^ 4i/sl s s (H. Gotannda, K 

. Nobu, T. Koya, K. Kaneda, T. Ishibashi)," 

f/fy 3 > 3U?i/3> T > K ^tf-f- OXf7^V3V ^ * K 

^yijy b 7r^f T-f V— (Permutati 

on- Correction and Speech Extraction Base 
d on Split Spectrum Through FastICA)", 

ayt°-*yh Ti-VisX T> V -fv^OY -fe^WvaV (Pro 

c. International Symposium on Independent 
a r a t i o n) . 2 0 0 3^4^18, p379-384 \Z&MLttfe*&m Lfco 
[0 0 8 3] 

v>4, **bv>, W6v>, lfcfc J: -J'l OMlfclHtU # 

m2frh£.1&%k : &bLXS>t-&yi'X-9 2 f-^-^ (Noisex-92 da 
tabase) [online] (ht tp ://sp i b. rice, edu/spi 
b /) <D 5 ®3g (fl6yWX(fl6 noise), *~;V*V >f X ( v o 1 v o 
noise) , * 7 h J 4 * (white noise) , b'y^'fX (pink 
aoise), n^^(tank no i s e) ) ^ff U 7^77* a- K 
(Matlab code) [online] (ht tp : // sound, media 
. mit. edu/ica-bench/) K4 *) 5 0 &<&ift^|g'§-*&ric Lfco 
[0 0 8 4] 

W^ERfl&ffiBI&F* (k) 14. iMF^Ki^2iibtS^t4«U i^Flii 

, NlaOfltl. 8-2. 3. H«0*>ttttO. 0 5-0. 1 5 i: **i-r*L*fe£$ tifc 
o fut\ Hffia = 2. 0, BMtj8 = 0. 08tU. 

*bim^4 9 **IZra**ftfflL&# 

K«^J^LT-2. 7 1msec (Mil 3. 4 9ms) , 

4 «9^ffiL^^E^<7)»^Jf4B^^4 flfcffl L^W^EF^O^Bt^J^LT- 4 

. 9 6msec (M12 6. 0 7msec) fc&oT, W^EIH tc«tti"T*« 

[0 0 8 5] 

^2^^^^*!^^ LtNTTitf-M-^ (NTT7 FA'^f^n^ 
^tt, T^tf-*-^ h J 4 % 7*— 9^—7^ 7*7 yV-^J * Y U (Amb i e n t 
Noise Database for Telephonometry) 1 9 9 6, N 

ttiSE# 2004-3088216 
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TT7M>^t^n-mm 1 9 9 6^) 5 mm^WM^U^ (*7 4* ( 
office) > V* h 9 > (restaurant) . 9 v s s # & (classica 
1 ) „ Xf-V3> (stat ion) (street)) £3&fcU £ife 

B©*6***lt:Jttt- 2. 3 6msec (i$ffill4. 12msec) 

- 1 3 4 0msec (*M£4 4. 12msec) SMf^SMmfrWtf 
tv^ iififti !TOK<7» & **r U "e^EW^ls tar lEH ^WLtv^it a* 

[0 0 8 6] 

<&£F a s t I CAfetlfflU^ ICAS^iU*^^ hJVWLT#v^ * 
[0 0 8 7] 

[HI 1 ] 1 Zttf* 2 0^©ra»fc#*£1lffc*Tfc*»t***KMfcffi 

[0 3] >^y* frbmfozttffitx**-* y ^m^mmMM^hn 

[19 5] W^SU-cv^ajgx^^ h;vY* otfe^*7PijSii5Bl-e**o 

[06] J|*rt*li§t*3*Lrt:JiJ£*^*' h^Y' OSW^fczFjffiEBI 

[13 8] 3§*#(fc*$*L;fc4Hi5£*'<* h;Vy* O^D«:7Fci-ra®t?*4o 
[S9] #«5fe^^^>>wY* KttLTft£S;K.fc**KW*fflWlfc©^?7^** 

°[iai 0] #*i5£*^ h*Y* ;fr6*^&rafc#£i-*JS#fc8JffiLT£j£Lrt:B 

wt^^x^^ * > * mmm&fr ^ &mmm ^mmm l t# e> *Lfc 

Btt^'B-^^WWBi^**" _ m 
[Hi l] ^ISiB©***!^ 2 K^t&^-^^wv-A-e^iifc W ^oeStt 

[«P*©»W] 

10 0 8 8] ^ n 

1 o • B»*^o«5BW. 11,12 l 3 l 4 :*2 0T>f 

* 1 5 • » i 1 6 : ^ 2 ©itnes* 1 7 : &jtmw.*&* 1 8 : m^m^rn 

KS 19' ^tf-*^ 2 0, 21: A/DS£jfe». 2 2 : friil*^ h>wiafc«k 2 3 
YfrMm®&. 2 4 :#^KM*mia*. 2 5 :«5g*'** h>i/»fflllKK 

2 6 : Wtm^^M^ 
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» SSI* * Wc'Mt-t % £ t 16 * B Ift ©«7C#ifc * * o 

OT2^)vO 13,1 4-C-€-tt-rtLS«L»auK^*ftt^J: «5 B * 

*£j£LBtt*^*«5n-*-**MIfIi:*3r-*-So 



mSE# 2004-3088216 



#02 0 0 3-3 1 4 2 4 7 I 1/E 



IWffllB^*^ #112003-314247 
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